Placental buffering of maternal steroid hormone effects on fetal and yolk hormone levels: a comparative study of a viviparous lizard, Sceloporus jarrovi, and an oviparous lizard, Sceloporus graciosus.
We investigated maternal-fetal hormone transfer in the mountain spiny lizard, Sceloporus jarrovi, a viviparous species with a simple chorioallantoic placenta. In one experiment, we examined the effect of elevated maternal progesterone on fetal and yolk hormone levels. Progesterone implants increased maternal progesterone nearly 100-fold; however, the resulting increase in fetal and yolk progesterone was only about 2% of that seen in mothers, providing evidence that the placenta buffers hormone diffusion. In addition, some effects of progesterone treatment differed between male and female fetuses, suggesting that this buffering may differ between the sexes. In a second experiment, we examined the relationship between maternal and fetal hormone levels in viviparous versus oviparous species. We measured endogenous progesterone, testosterone, estradiol, and corticosterone levels in pregnant S. jarrovi and their fetuses and neonates, and in gravid S. graciosus (an oviparous congener) and their fetuses and hatchlings. No clear relationship was identified between maternal and fetal or hatchling S. graciosus hormone levels. However, the data for S. jarrovi suggest that maternal hormones may inhibit perinatal hormone secretion. These findings indicate that, despite the relatively recent evolutionary origin and simple structure of the S. jarrovi placenta, mechanisms for placental mediation of the maternal-fetal endocrine relationship have evolved. Although the placenta appears to buffer hormone transport, maternal hormones can affect fetal and yolk hormone levels, suggesting that disruption of endocrine regulation could be a physiological cost of the evolution of viviparity.